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Abstract

Ischemic heart disease and cardiomyopathy in pregnancy are both
rare. Therefore, a high level of suspicion is required by the
obstetric caregiver when women complain of the often vague
symptoms that are indicative of these conditions. Early diagnosis,
consultation with a cardiologist, and aggressive therapy are the
keys to reducing morbidity and mortality. Women who suffer
myocardial infarction in pregnancy should be stabilized, and
delivery within the first two weeks post event should be avoided if
possible. Women who completely recover from peripartum
cardiomyopathy can be reassured when considering future
pregnancies. Pregnancy should be considered contraindicated in
women with Class H diabetes, and efforts should be made to
establish reliable contraception.

This is the fourth in a series of five articles reviewing in detail the
assessment and management of specific cardiac disorders in
pregnancy.

Résumé

La cardiopathie ischémique et la cardiomyopathie au cours de la
grossesse sont toutes deux rares. Ainsi, le fournisseur de soins
obstétricaux se doit de faire preuve d’un degré élevé de méfiance
lorsqu’une patiente se plaint des symptémes souvent vagues qui
sont associés a ces pathologies. L’établissement d’un diagnostic
précoce, la consultation avec un cardiologue et la mise en ceuvre
d’un traitement agressif sont les clés de la diminution de la
morbidité et de la mortalité. Les femmes qui présentent un
infarctus du myocarde au cours de la grossesse devraient faire
I'objet d’une stabilisation; de plus, dans la mesure du possible,
I'accouchement devrait étre évité au cours des deux semaines
suivant l'incident. Les femmes qui se remettent entierement d’'une
cardiomyopathie péripartum peuvent étre rassurées en ce qui a
trait aux futures grossesses. La grossesse devrait étre considérée
comme étant contre-indiquée pour les femmes qui présentent un
diabéte de classe H; dans un tel cas, des efforts devraient
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également étre déployés en vue de la mise en ceuvre d’une
contraception fiable.

Il s’agit du quatriéme article d’'une série de cinq analysant en détail
I’évaluation et la prise en charge de troubles cardiaques
particuliers au cours de la grossesse.

J Obstet Gynaecol Can 2007;29(7):575-579

Coronary Artery Disease
Coronary ischemia or myocardial infarction are rare dur-
ing pregnancy.'-1! The prevalence of ischemic heart
disease in pregnancy is reported at 1 in 10 000 deliveries.!?
The incidence of myocardial infarction in pregnancy is esti-
mated to be 7.5 in 100 000 deliveries. However, there were
no myocardial infarctions reported in one series of 226 383
pregnancies from Ireland.!%!3 Hankins et al. presented two
cases and reviewed 68 others from the literature and found
an overall mortality rate of 37% from myocardial infarction
in pregnancy.” Mortality was highest in women under 35
years of age (43%), who were in the third trimester (45%),
and who delivered within two weeks of infarction (50%).
Surprisingly, only 13% of women in this series were known
to have underlying coronary artery disease before preg-
nancy. This finding emphasizes the point that a high level of
suspicion must be maintained when pregnant women pres-
ent with signs and symptoms compatible with myocardial
ischemia or infarction. Of the 68 women who had a myo-
cardial infarction, fetal loss was reported in 34%.° Risk fac-
tors for the pregnant population include smoking, diabetes,
a family history of myocardial infarction before age 60, a
lipid abnormality, and a history of chronic hypertension.!4!>
Patients with congenital heart disease, specifically uncor-
rected anomalous origins of the coronary arteries or severe
aortic stenosis, are at increased risk.’0 Other causes of myo-
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cardial infarction in pregnancy include Kawasaki disease,
hypertrophic cardiomyopathy, spontaneous coronary artery
dissection, and metastatic carcinoma.!’-22

Making a diagnosis of myocardial infarction in pregnant
patients is essentially the same as in non-pregnant patients,
keeping in mind that the ECG in normal pregnancy may
show left-axis deviation and non-specific ST and T wave
changes. Also, the chest X-ray in normal pregnancy may
show enlargement of the heart, straightening of the left
heart border, and increased vascular markings.!© CK-MB
levels associated with myocardial infarction in pregnancy
correlate with those in infarcting non-pregnant patients but
may be influenced by placental and uterine stores when
tested at the time of labour and delivery.1%23 The troponin I
level in serum appears to be the marker of choice of myo-
cardial injury in the pregnant patient because levels are not
altered by normal pregnancy and delivery or influenced by
obstetric anaesthesia.??

Management of myocardial infarction in pregnant patients
is similar to that in non-pregnant patients and includes
administration of oxygen, nitrates, morphine, lidocaine and
most other antiarrhythmics, calcium channel blockers,
B-blockers, heparin, low-dose aspirin, and invasive hemo-
dynamic monitoring if necessary. The use of angioplasty
and systemic and local thrombolytic therapy has been
described in case reports, with successful outcomes.?+28

Myocardial infarction is not an indication for immediate
delivery. In fact, mortality is higher in patients who deliver
within two weeks of myocardial infarction. When labour
ensues, Caesarean section should be reserved for obstetrical
indications, because it does not protect patients from the
dramatic changes in stroke volume and cardiac output asso-
ciated with the immediate postpartum period.? Electro-
cardiographic monitoring in labour is recommended.

Cardiac Surgery and Cardiopulmonary Bypass
Surgery

Most patients with severe cardiac disease in pregnancy can
be managed medically. However, surgical correction using
interventional or open techniques will occasionally be
required. Successful angioplasty with or without stenting
and thrombolysis has been reported.26-283031 In order to
reduce fetal radiation exposure from fluoroscopy, some
have suggested guidance by means of transesophageal
echocardiography. Maternal and fetal mortality rates with
interventional procedures are low.

Pregnancy appears to increase the mortality risk associated
with cardiac surgery. In their review, Weiss et al. reported an
overall maternal mortality of 6%. For those with valve dis-
ease the mortality was 9%, increasing to 22% for those with
aortic or arterial dissection repairs and pulmonary
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embolectomies.’? If circumstances permit, cardiac surgery
and cardiopulmonary bypass should take place in the sec-
ond trimester, thereby avoiding drug exposures during the
first trimester and the increased risk of premature labour in
the third trimester. If the fetus is mature, consideration
should be given to delivery at the time of cardiac surgery.
The fetal loss rate associated with cardiopulmonary bypass
1s 20% to 40%.333* Recent experience with maternal hypo-
thermia (35°C) and pulsatile perfusion appears to offer an
improved fetal outcome.3>37

Pregnancy Following Cardiac Transplantation
Several cases of successful pregnancy in patients who have
undergone cardiac transplantation have been reported,
although there are insufficient data to fully define the risks
for mother and infant.3%-41 Patients who have undergone
cardiac transplantation do not have the normal afferent
innervation of the graft,*? although some late reinnervation
may occur. Therefore, it is important to realize that these
patients might not experience the common symptom of
chest pain associated with cardiac ischemia or infarction.
Cardiac grafts do have the ability to respond normally by
means of the Starling mechanism to the increase in stroke
volume seen in pregnancy.*?

By nature of having undergone transplantation, these
patients are at risk for acute or chronic organ rejection. The
incidence of organ rejection in pregnancy is unknown for
cardiac transplant patients. In women with renal transplan-
tation who undergo pregnancy, the rate of organ rejection is
no higher than in non-pregnant allograft recipients.

Immunosuppressive therapy is required for transplantation
patients during pregnancy.* Prednisone and its metabolite,
prednisolone, appear to be safe to use after the first trimes-
ter, but exposure in the first trimester may increase the risk
of orofacial clefts.*> Cyclosporine and azathioprine cross
the placenta,*47 but no embryolethal or teratogenic effects
have been identified from these substances.* Because few
patients have received these medications in pregnancy, the
full effects on the fetus remain uncertain.

Peripartum Cardiomyopathy

Peripartum cardiomyopathy was first described in the
1930s.48-0 The incidence has been quoted as 1 in 3000 to
4000 deliveries,*->2 although some believe it to be much
less common.>® In 1971, Demakis and Rahimtoola
described women who developed cardiomyopathy in the
month preceding delivery. The criteria used for the diagno-
sis of peripartum cardiomyopathy were the development of
cardiac failure in the last month of pregnancy or within five
months postpartum, the lack of another cause for the
patient’s cardiac failure, and the lack of cardiac disease pre-
ceding the month before delivery.>* In their 20-year
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experience with peripartum cardiomyopathy, Demakis et al.
found that patients at higher risk for peripartum
cardiomyopathy included older, multiparous patients and
those with preeclampsia or twins.>> Eighty-one percent of
women with peripartum cardiomyopathy developed signs
or symptoms, usually including shortness of breath, lung
tield crackles, and edema, within the first three postpartum
months.

The presence of cardiomegaly at six months after initial pre-
sentation was a significant predictor of a patient’s risk of
mortality and morbidity from cardiac disease. Demakis et al.
described two groups; in the first, 14 patients had normal
heart size at six months after initial presentation and were
followed for a mean of 10.7 years.> Two of these 14
patients died of non-cardiac causes, and the remainder were
either asymptomatic or had only mild exertional symptoms.
Of the 12 survivors, eight had 21 subsequent pregnancies
without any deterioration in their cardiac status. The second
group consisted of 13 patients who had persistent
cardiomegaly at six months after initial presentation. This
group had a much higher likelihood of persistent cardiac
disease. Eleven patients (85%) died of congestive heart fail-
ure with a mean survival time of 4.7 years. Within this
group, six patients had subsequent pregnancies, and three
of these patients deteriorated during the puerperium.>

Another review of 329 patients with peripartum
cardiomyopathy revealed that 3.5% developed symptoms in
the eight-week period before delivery.”0 Of the patients
developing symptoms postpartum, 37% were within one
month of delivery and another 60% were in the second
month. Only 4.3% of patients developed symptoms more
than six months postpartum.>

Although several etiological factors have been suggested,
no specific cause for peripartum cardiomyopathy has been
identified.#-51.54557-63 The population of women who
develop peripartum cardiomyopathy probably includes
with  unrecognized  pre-existing  dilated
cardiomyopathy and women with acute viral myocarditis
during pregnancy. Cardiac biopsy results have been
non-specific and have shown myocardial fibre degenera-
tion, interstitial edema, and occasionally lymphocytic infil-
tration. 49°1,540264 For patients in whom endomyocardial
biopsy  has
immunosuppression has been reported to be successful in
some.>%> HEndomyocardial biopsy is not required in all
patients but has been suggested for those who do not
respond to standard medical therapy.®

women

shown  inflammatory  myocarditis,

More common causes for congestive heart failure in the
puerperium include iatrogenic fluid therapy overload,
tocolytic therapy with B-sympathomimetics or magnesium
sulphate, anemia, or previously undiagnosed congenital

heart disease. These possibilities should be eliminated
before the diagnosis of peripartum cardiomyopathy is
made.

The investigation of a patient suspected of having
peripartum cardiomyopathy should include a complete
blood count, electrocardiogram, chest X-ray, arterial blood
gases, and an echocardiogram.

Treatment for peripartum cardiomyopathy, other than lim-
activity, depends on the patient’s
symptomatology and is generally similar to the treatment of
dilated cardiomyopathy. This may include reducing preload
and afterload and maximizing ventricular contractility.
Reduction in preload can be accomplished by restricting salt
intake and by the use of diuretics such as furosemide.
Afterload reduction can be accomplished using hydralazine.
Angiotensin-converting enzyme inhibitors have been sug-
gested for the reduction of afterload in patients with
peripartum cardiomyopathy,*-¢7 and they may be used
safely in the postpartum patient. Angiotensin-converting
enzyme inhibitors should be used with caution during preg-
nancy because they have been associated with stillbirth and
severe renal toxicity of the fetus.#> Cardiac function can
usually be improved by treating underlying anemia and by
using digoxin. Prophylactic anticoagulation has been sug-
gested for patients while dilatation of the heart persists.o
For patients in whom full medical therapy is not successful,
the possibility of cardiac transplant should be entertained.

iting  physical

Although some authors recommend that pregnancy in the
future should be avoided in patients affected with
peripartum cardiomyopathy,®’ others suggest that if the
patient has recovered fully and has normal ventricular func-
tion, future pregnancies may be considered.#6¢ These
patients should be followed closely in any future pregnancy.
Recurrence of peripartum cardiomyopathy has been esti-
mated at 0% to 26%0.49-55.68

Class H Diabetes

In 1949, White described a classification of diabetes in preg-
nancy based on age of onset, duration, and complications
that is still widely used today.®” Class H diabetics are those
who have ischemic cardiac disease, regardless of the dura-
tion of diabetes. There have been several case reports of
diabetic women who have had cardiac ischemia or infarc-
tion and subsequently had successful pregnancies.”” How-
ever, a maternal mortality rate as high as 66% to 75% in
these women has been described.” Given the limited
reported experience with class H diabetes in pregnancy,
each patient should be evaluated individually and coun-
selled concerning the significant potential for life-threaten-
ing complications. Many obstetricians consider class H
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diabetes to be one of the few diabetic contraindications to
pregnancy.

R
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